INTRODUCTION
The spleen is the most commonly injured abdominal organ during trauma. During the past two decades, the practical management of patients with an injured spleen has shifted from operative to nonoperative management (NOM) in hemodynamically stable cases. (1, 2) The Absolute Indications for exploration are hemodynamic instability (a systolic blood pressure of ＜90 mmHg and a HR of ＞ 120/minute) despite fluid resuscitation, suspicion of other injuries, continuous bleeding, and splenic hilar injury. The NOM of splenic injuries was first accepted by pediatric surgeons in the 1960s after it was realized that postsplectomy infection (OPSI) rates were extremely high. Subsequently, NOM became the standard treatment for low grade, isolated splenic injuries without signs of peritonitis in hemodynamically stable patients.
However, the inclusion criteria for NOM continue to evolve despite the fact that treatment failure rates have been reported to range from 15 to 40%. (3, 4) However, it remains controversial as to whether older adults and those with a high grade injury should be managed nonoperatively. (5, 6 ) Here, we describe the clinical outcomes of the NOM of spleen injury cases judiciously selected and which underwent embolization over a 10-year period. In addition, we discuss the extension of inclusion criteria for NOM for splenic injuries irrespective of age or grade. Chart reviews were performed to obtain details of admission demographics, laboratory results, radiographic findings, transfusion requirements, patient management plans, hospital stays, and ultimate outcomes.
METHODS
We defined patients treated by NOM as those that did not undergo an operation immediately (≤12 hours after admission). Successful NOM (SNOM) was defined as successful management and discharge, FNOM was defined as operative management due to NOM failure, an initial operation (iOP) (≤12 hours after admission), or a delayed operation (dOP) (＞12 hours after admission). Operative treatments were splenectomy or splenorrhapy.
Angiographic evaluations and embolizations (with the cooperation of radiologists) were used during treatment periods in hemodynamically stable patients with a blush by computed tomography. Arteries for catheterization was accessed via the femoral artery and the embolization materials used were coils or gelfoam, as determined by the radiologist responsible. Injury severities were scored using the organ injury scale (OIS, 1994 revision), Glasgow coma scale (GCS), and Injury Severity Scores (ISS; ISS is an anatomical scoring system that provides an overall score for patients with multiple injuries). Each injury was assigned an abbreviated injury scale (AIS) and allocated to one of six body regions (head, face, chest, abdomen, the extremities (including the pelvis)). Only the highest AIS score assigned to a body region was used.
The scores of the three most severely injured body regions were squared and summed to produce the ISS score. (7) The iOP group was compared with the SNOM group in terms of clinicoradiographic characteristics. These two groups were compared after angioembolization to evaluating the efficiency of the procedure. Data are reported as means± SDs with 95% confidence intervals or as raw numbers or percentage. Analysis was performed using the independent samples t-test or the Chi-square test. Significance was accepted for P-values of ＜0.05, and SPSS Ver. 16 for Windows (Chicago, IL, USA) was used throughout.
RESULTS
A total of 151 patients were admitted to our emergency room with abdominal trauma, due to splenic injury by computed tomography or ultrasonography, during the study period. Eighteen patients who were not followed up completely because they were transferred to other hospitals during the course of management were excluded. Of the remaining 133 patients, most were male (69%) and motor vehicle collisions predominated (29%). Thirteen patients distribution of the study groups.
We also compared the clinical data of the operation group (OP-group) and the SNOM-group. Mean OIS (P= 0.000) was significantly higher in the OP-group. However, no significant intergroup difference was found for transfusion requirements (P=0.059), we found that transfusion requirement was tendency of the correlation between two groups. Furthermore, no significant intergroup differences were found for age, ISS, hospital stay, initial systolic blood pressure, or initial heart rate ( Table 2) . Overall ISS and OIS scores were associated with FNOM. Mean ISS was found to be significantly higher in the FNOM group than in the NOM group (P=0.01) In addition, the FNOM group had a significantly higher mean OIS than the SNOM group (P=0.00) ( Table 3) .
We also compared the clinical data of members of the OP and SNOM groups that underwent angioembolization.
No significant difference was found between the two in terms of age, ISS, GCS, OIS, hospital stay, transfusion requirement, initial blood pressure, or initial heart rate (P＞0.05)( Table 4) . 
DISCUSSION
The spleen plays a major protective role against overwhelming sepsis caused by encapsulated organisms. (8) and splenic cysts. However, long-term follow up was difficult in our cohort by it would have meant asking asymptomatic patients to return to hospital after discharge.
The NOM of patients with a splenic injury is moving toward being the management standard for hemodynamically stable patients. However, we consider that indications for NOM could be expanded by judiciously selecting patients based on reviewing clinical data regarding the severity of splenic injury and by aggressively accepting angioembolization.
